Genetic differences in the modulation of accumbal glutamate and γ-amino butyric acid levels after cocaine-induced reinstatement.
The Lewis (LEW) and Fischer 344 (F344) inbred rat strains are frequently used to study the role of genetic factors in vulnerability to drug addiction and relapse. Glutamate and γ-amino butyric acid (GABA) transmission are significantly altered after cocaine-induced reinstatement, although whether LEW and F344 rats differ in their accumbal glutamate and GABA responsiveness to cocaine-induced reinstatement remains unknown. To investigate this, we measured by in vivo microdialysis extracellular glutamate and GABA levels in the core division of the nucleus accumbens after extinction of cocaine self-administration and during cocaine-induced reinstatement (7.5mg/kg, i.p.) in these two strains of rats. No strain differences were evident in cocaine self-administration or extinction behavior, although cocaine priming did induce a higher rate of lever pressing in LEW compared with F344 rats. After extinction, F344 rats that self-administered cocaine had less GABA than the saline controls, while the glutamate levels remained constant in both strains. There was more accumbal glutamate after cocaine priming in LEW rats that self-administered cocaine, while GABA levels were unaffected. By contrast, GABA increased transiently in F344 rats that self-administered cocaine, while glutamate levels were unaltered. In F344 saline controls, cocaine priming provoked contrasting effects in glutamate and GABA levels, inducing a delayed increase in glutamate and a delayed decrease in GABA levels. These amino acids were unaffected by cocaine priming in LEW saline rats. Together, these results suggest that genetic differences in cocaine-induced reinstatement reflect different responses of the accumbal GABA and glutamate systems to cocaine priming.